We appreciate the interest in our paper and the opportunity to clarify theoretical and technical aspects describing the influence of Donnan equilibria on neuronal chloride ion (Cl -) distributions.
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We appreciate the interest in our paper and the opportunity to clarify theoretical and technical aspects describing the influence of Donnan equilibria on neuronal chloride ion (Cl ical potential is the Donnan potential (4). The last part of the quote-"thereby leading to a persistent driving force for Cl -fluxes"-is the point of confusion. The Donnan potential is the membrane voltage at which the system is at equilibrium-i.e., at which there is no free energy available to do work such as moving Cl -across the membrane.
The free energy to drive membrane Cl -currents is supplied by the process that shifts the membrane potential away from the Donnan potential and thereby shifts the system away from equilibrium. The driving force for electrogenic Cl -flux across the membrane depends on the difference between the shifted membrane potential and the Donnan potential, not the Donnan potential itself. Without the addition of energy to the system to shift the membrane potential, there will be no net ion flux across the membrane in a system at equilibrium. ] and few impermeant charges. However, neurons are not apples bobbing in a sea of cerebrospinal fluid. Rather, they are embedded in a gelatinous extracellular matrix composed of polyanionic biopolymers that are sufficiently dense to impart the matrix with a tortuosity that far exceeds that of cerebrospinal fluid (6) . Although the exceptionally high charge density of these anionic biopolymers is well established (7), the actual spatial distribution of fixed anionic charges in the brain's extracellular matrix has only rarely been considered (8) figure 3C in (12) ; figure 3C in (11); and supplemental figure 7B in (13) ]. This sensitivity is sufficient to test our hypotheses. [Cl -] i and volume stability experiments can be found in figure S4 in (3) .
Regarding the variance in [Cl -] i , including immature preparations: A key finding driving the current study is the substantial variance in neuronal [Cl -] i , which has also been reported by other groups using Clomeleon (11, 14) , as well as perforated patch (15) Regarding knockout studies of transporters, as stated in the concluding sentence of the summary of our study, cation-chloride transporters are critically important for restoring [ We accept that this is a complex topic to introduce in a short communication, and we appreciate the opportunity to provide clarifications based on the theoretical and technical questions raised here. These questions do not affect the validity of our conclusions. Cl -homeostasis and GABA signaling are more complex than we initially envisioned. Our hypothesis and data have provided an explanation for the inter-and intraneuronal variance of [Cl -] i observed in different preparations and experimental approaches and create broad opportunities for further research.
